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V. L. Yermoldev
QUENCHING AND CHANGES IN THE DURATION OF LUMINESCENCE IN
THE SENSITIZED PHOSPHORESCENCE OF AROMATIC COMPOUNDS,
Presented by Academician A, N, Terenin on 2 December 1954,

This article deals with an investigation of the mechanism of sensitized
phosphorescence [1,2], involving a study of the quenching of the luminescence
of an energy donor by the acceptor and the decay time for the luminescence
of the components,

The value of 1 for the luminescence of aromatic aldehydes and ketones
was measured by means of an oscillographic phOSphoroscope* of the Tolstoy-
Feofilov system, This instrument permits determination of the decay time of
exponentially damping bright luminescence in the region of 10-3 to 10'“ sec
with anﬂaccﬁg;cy of 2 ﬁb 3 ﬁ;t@he error introduced by the longer phosphores-
cence of naphthalehe being eliminated immediately, A part of the measure-
ments were performed with a two-disk Becquerel phosphoroscope (Speed of 33
rps). The decay time of the persistent phosphorescence of carbazole and
diphenylamine was measured with the aid of a two-disk phosphoroscope (0.28
rps) and a FEU-17 photomultiplier tube connected to an M-95 mirror galvano-
meter with a sensitivity of 10"8 amp per scale division operating as a bal-
last galvanometer. An SVDSh-250 mercury-arc lamp was employed in all cases
to excite luminescence; the light from this lamp passes through a quartz
condenser to the cell with the solution to be investigated, the cell being
placed in an unsilvered Dewar vessel with liquid air, A combination of
VG-22 (5 mm) and IG-l (10 mm) light filters was used to separate the group

*The author expresses his deep gratitude to V. A, Arkﬁgéel'skaya for

giving him the opportunity to make these measurements on her laboratory
equipment,




- of 1fhes near 3660 &. Quenching of the luminescence of benzophenone by
naphthalene was measured by an FEU-17 photomultiplier tube and an M«95
galvanometer in the stationary state with crossed light filters, A mix-
ture of two parts by volume of 96% ethanol and one part by volume of 98%
ether which had been purified by repeated distillation was used as the
solvent which formed an ultra low-expansion vitreous medium at low tempera-
ture, As the coefficient of compression for this mixture when the tempera-
ture is lowered from room temperature to that of liquid air [5], this makes
it possible to compute the true concentration of the solution at -180°,

The substances in whose solutlons we observed sensitized phosphores-
cence are listed in Table 1, Any binary combination of a substance in the
left (lower) half of the table with a substance in the right (upper) half
produces radiationless energy transfer from the triplet states of donor
molecules to acceptor molecules with excitation of only the first compon-
ent, The presence of sﬁch enéfgy transfer was established not only by the
appearance of sensitized phosphorescence, but also by a reduction in the
lifetimes of energy donor molecules in the metastable state and the presence
of energy acceptors, In the case of carbazole and diphenylamine in the pre-
sence of naphthalene, energy transfer could be established only by means of
the last method, Table 1 also shows the values of electron transitions
from the triplet level to the ground level and the lifetimes of molecules
in the triplet state as measured in the present project,

By employing benzaldehyde + naphthalene, benzophenone + naphthalene,

benzophenone + o-methyl naphthalene, carbazole + naphthalene, and other



Table 1

-

L i
* i
Energy Donors Triplet Level ! Phosphorescence . Long-Wave Boun-
-1 | Decay Time = dary of Absgrp-
in Cm { in seconds | tion in Cm™
1 Benzaldehyde 25,200 1.5 x 1073 26,750
2 Benzophenone 2k, 200 4,7 x 107> 26,000
3 Acetophenone 25,850 2.3 x 10™° 27,500
4 Ethyl-phenyl - 3,7 x 1075 27,500
ketone
5 o=oXy benzaldehyde 2k,600 - 26,000
6 Benzoin 25,650 2 - b x10™ 28,000
*
7 Diphenylamine 25,200* 1.85 31,000
*%
8 Carbazole 24 180 7.25 29,500
*
Energy Acceptors| Triplet Level Phosphorescence Long-Wave Boun-
1 | Decay Time o dary of Abszrp-
in Ca™ . | in seconds tion in Cm
1 Naphthalene 21,300 2,30 31,000
2 Diphenyl 22,800 L. b 34,000
&k
3 C.methyl 21,200 - 30, 500
naphthal ene
4 «-chloro 20,700 0,30 -

naphthal ene

*The height of the triplet level above the ground level was determined
by the position of the maximum of the first shortest wave band of the phos-
phorescence spectrum we obtained with the spectrophotometric apparatus con-
sisting of a glass monochromator and photomultiplier tube,

**The data are taken from reference [8].



systeys. we have succeeded in showing that the presence of an energy acceptor
reduces the 1ifetime of a phosphorescing energy donor molecule*.

The principal difficulty in measuring reductions in the decay time 7~
consiéted in obtaining sufficiently high concentrations of the energy ac-
ceptors; the highest concentration of naphthalene we obtained was 4 x 10.-1
mole/liter; in its presence, the decay time 7 of benzophenone was reduced by
25%;?ra-methy1 naphthalene, whose solubility was considerably higher than

the solubility of naphthalene turned out to be the most suitable substance,
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Figure la shows the time constant of the quenching of the phosphores~

cence of benzophenone as a function of the concentration of o-methyl naph-

thalene. The quantity =" plotted along the y-axis is proportional to the

ratio of the probabilities of transfer and quenching in time with the initial
probability of transition from the phosphorescence level of the energy donor

*According to the ideas developed by S. I, Vavilov [6,7], the following
two processes take place in resonance migration of the energy of electron ex-
citation in fluorescing solutions: 1) resonance interaction between mole-
cules which is time-dependent; and 2) a "static interaction" which is not
time-dependent, The conclusion of a decrease in the luminescence decay time
of a substance giving off energy is a consequence of the assumption of the
presence of the first process, Since this has been observed in our case, we
can speak of resonance interaction developing in time between donor molecules
and the energy acceptor in sensitized phosphorescence,



to th? normal level, It can be seen from Figure 1 that this quantity which
éhar;cterizes the relative probability of energy transfer increases linearly
with an increase in the concentrate of the energy acceptors in the region of
concentrations of less than 5 x 101 mole/liter for the latter, This quan-
tity may grow more rapidly later, but determining what function of the con-
centration can describe this relatlonship is difficult since the accuracy of
determinations of the decay time'T’in the presence of such high concentrations
of @¥-methyl naphthalene is significantly lower than in low concentrations of
the latter due to simultaneous very strong quenching of the luminescence of
energy donors, Figure 1 also shows the quenching time of carbazole (b) and
of benzaldehyde (c) as a function of the concentration of naphthalene,

A comparison of the quenching of benzophenone by naphthalene with dif-
ferent concentrations of naphthalene (II) and the reduction in the decay time
T (I) in the very same solutions is presentéé in Figure 2, The concentration
of benzophenone is constant and equal to 5 x 10"2 mole/liter, The value of
quenching determined by the value of Io -t (where I

0
I
the absence of the quenching agent, I is the intensity in the presence of

is the intensity in

naphthalene) and the reduction in the lifetime of the metastable state of

benzophenone T“:;T‘ are plotted along the y-axis, The fact that quenching

increases with an increase in the concentration of naphthalene considerably

To —

more rapidly than the quantity | shows that the transfer of the excita-

tion energy and the quenching of luminescence of energy donors connected with
the former is accompanied by the instantaneous process of quenching of the
donor by the acceptor,

Observations of the phenomenon of sensitized phosphorescence is not
restricted to aromatic aldehydes and ketones, We pointed out previously

[2] that we were not able to observe sensitized phosphorescence of naphthalene



in the presence of carbazole in spite of the favorable arrangement of their
trip{et levels, This is explained by the fact that the quenching of phos-
phorescence in carbazole is very protracted (Zb = 7.25 sec) and it is diffi-
cult to observe phosphorescence of naphthalene (?6 = 2,3 sec) against this
background, The afterglow time of carbazole as a function of the concentra-
tion of naphthalene was studied by phosphoroscopic means in this case in
order to establish the preseﬁce of energy transfer,

The interference light filter placed in front of the photomultiplier
tube isolated the first band of the phosphorescence spectrum of carbazole at
nso £ without overlapping with the afterglow spectrum of naphthalene, The
results from measurements presented in Figure 1 show that the decay time
of the afterglow of carbazole also decreases in the presence of an energy
acceptor (naphthalenez;§ The course of the curve is analogous to that ob-
served in the other cases, however the magnitude of the ratio of the proba-
bility of energy transfer to the probability of radiation and deactivation
from the triplet state with the same concentration of naphthalene is approxi-
mately three times as great as in the case of aromatic aldehydes and ketones,
The reduction in the phosphorescence quenching time in the presence of naph-
thalene was also noted in diphenylamine whose decay timelz’ranged from 1,85
sec when dissolved in alcohol + ether st -180° to 1,28 sec under the same
conditions, but in the presence of naphthalene in a concentration of 4,3 x
10.1 mole/liter,

In order to prove that the metastable level of the moleculs giving off
energy should be of higher energy than the phosphorescence level of the ac-
ceptor in the case of sensitized phosphoresce, experiments were conducted
which involved measuring the reduction in the decay time T of the afterglow

-1
of benzyl whose metastable level is located at a height of 19,150 em in the



presence of ¥-methyl naphthalene (refer to Table 1), When ¢-methyl naphtha-

-1
lene in a concentration of 4,6 x 10 ~ molefliter was added to the benzyl so-

3

lution, the decay time 7 of the benzyl changed from 4,45 x 10 ~ sec to 4.3 x

107> sec, which does not go beyond the limits of experimental errors while

the decay time't'of benzophenone changed under the same conditions from

3

4.7 x 10" to 3.5 x 10™° sec,

This work was performed under the personal supervision of Academician
A, N, Terenin, The author expresses his hearty gratitude to B, Ya, Sveshni-
kov for a number of valuable critical comments when discussing the article,
Submitted 10 November 1954
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B. JI. EPMOJIAEB

TYIIEHUE U UBMEHEHUE IJIMTEJbLHOCTU CBEYEHUS [PH
CEHCMBW/IN3OBAHHO# $OCPOPECLEHLMN APOMATHYECKHUX
COEJAMHEHHHA

(11 pedcmagaeno axademurom A. H. Tepenunsis 2 XI1I 1954)

B naunoit pa6orTe 6wnia IOCTaBJeHAa 3alaya MCCAELOBATb MEXAHU3M
cencubunnzoBannoi Qocdopecuesunn (1, %), usyyas TyuleHue JIOMHHECHEH-
MM AOHODA SHEPrMH AKUENTODOM M BpeMeHa 3aTyXaHHs JIOMHHECUEHUHH
KOMIIOHEHT.

Mamepenus © JIOMMHECHEHUHH AaPOMATHYECKAX aJNbAETHAOB M KETOHOB
NPOM3BOAHJINCH . Ha ocuHsiorpaduueckom : dpochopockone *  cucrems
H. A. Toacroro u II. II. Peoduiioba (3, 4). T[IpuGop no3BOASET MpPH IKC-
MOHEHLMANbHO 3aTyXaioWed ApKOH JIOMHHECUEHUHMH OmpeaeJsTh T B 006-
aacte 1073—107* cex. ¢ TounocTsi0 2—3Y, NmpuyeM Cpasy HCKJIIOYAETCS
omnbka, BHOCHMas 6oJee xmauTeabHOH Gocdopecuenuneli HapTaInHA.
Yacts u3MepeHuit Gbl1a clesana Ha AByXAHCKoBoM docdopockone Bekke-
peass (ckopocTh 33 ob/cex.). Bpemsa satyxanus aautesphoi (Qocdopecuen-
und Kapbasosa u AHQEHHJIaMUHA H3MEPRJIOCh NPH IOMOLIH ABYXJIHCKOBO-
ro ¢ocdopockoma (0,28 o6/cex.) M  POTO3JIEKTPOHHOTO  YMHOKUTEJS
$I¥-17, coeannHeHHoro ¢ 3epKajibHBIM rajbBaHomMeTpoM M-95 yyBcTBH-
TeabHOCThI0 1078 a Ha jesenue wKansl, paGoTaBLIEro B pexkuMe 6asnact-
oro raibBaHOMeTpa. Jis Bo3Oyxcaenus JIOMHHECUEHUMH BO BCeX CJay-
yafX npuMeHsasach pryTtHas Jjgamnma CBAII-250, usobpaxenue koTopok npu
NOMOLLM KBapUEBOrO KOHAEHCOPa OTGPAaCHIBAIOCh Ha KIOBETY C HCCJenye-
MbIM D2CTBODOM, NMOMEUIEHHYI0 B HemocepebpeHHbllf JAbl0aDOBCKHH CTaKaH
¢ XHAKAM BO3ayxom. [as Buiaenenus rpynnbl Jguuuit y 3660 A mnpume-
HSaCh KOMOMHauus csetoduiabTpoB BG-22 (5 mm) u MG-1 (10 mm). Ty-
enue JIoMHHecueHuuH OGen3odeHoHa HadTaIMHOM NpH BO3OYH(IEHHH 00-
7aCThIO CrieKTpa y 3660 A mamepssioch (OTO3MEKTPOHHBIM YMHOXKHTEJIEM
¢3¥Y-17 wu raapBanoMeTpoM M-95 B CTallHOHADHOM COCTOSHHH MDH CKpe-
WeHHbIX CcBeTOoQHuAbTPaX. B KxauecTBe pacTBOpHTe s, 06pasyIoLLEro NpH
IIHSKOH TeMNepaType HepacTPECKHBAIOUYIOCA CTEKJ006pa3Hyi0 Cpeny, uc-
no/530BasaCh CmeCh 2 06beMoB 969 stuJoBoro cnupra ¢ 1 o6wmemom 98Y%
AM3THJIOBOTO 3dupa, KOTOPHIE NMpPEABapHTEJbHO OYHILATHCh MHOTOKPATHOM
neperonkodl. Ina 3toit cMecH u3BecTeH KO3(Q(DHUMEHT CHXKATHA IPHU IOHH-
KEHHH TEMNEPaTyphl OT KOMHAaTHOH RO TEMNEPAaTypHl KHAKOro Bo3ayXa (%),
chl)SOgossonﬂeT BHIYHCJAMTD HCTHHHYI0 KOHIEHTPALHWIO pacTBOpa IIpH

B Taba. 1 npexcraBiensl Te Beulectsa, ¢ PacTBOPAMH KOTODHIX Mbl
Ha6JI0 KA/ M ABJIeHHE CeHcMOUHaoBaHHOH docdopecuenunu. as a06oi
6MHAapHON KOMOMHALKM BELlECTBAa M3 JIEBOH NOJOBUHB TabJuUbl C BELLECT-
BOM H3 NpPaBOil NOJIOBHHBI HMEET MECTO Ge3bi3/yyaTe bHBI NEePEHOC dHEP-
THH OT TPHIJIETHHIX COCTOSHHMH MOJIEKYJ-ZOHOPOB K MOJEKYJaM-aKLenTo-

* ABTOp NPHHOCHT riy60Kyl GaarofapHocth B. A. ApxaHreabckoit 3a npenocTa-
BIACHHE BOSMOMHOCTH NPOH3BECTH H3MEPEHHS HA ee YCTaHOBKE.
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paM npu BO30OYMKAEHHH TOIHKO NepPBHIX. Hanmuwme Takoro meperoca yers.
HaBJHMBAJOCh HE TOJBKO MO NPHUCYTCTBHIO CeHCHOMau3oBannoi docdopec-
UEHUHH, 1i0 TaKXE MO COKPAULEHHIO BPEMEHH JKM3NM MOJNEKYJ HOHOp:
3HEPrHH B METaCTabuJbLIOM COCTOSHHH B NPHCYTCTBHH aKLENTODa SHEPruy,
Huas xap6asona W nudenuiaMuua B NpPHCYTCTBHH HadTanuna meperoe
SHEPTUM YJaJ0Chb YCTAHOBHTb TOJBKO NOCJAEAHHM METOIZOM. B Taba. |
NPUBEAEHD! TaKXKE 3HAYEHHs BEJHYHH 3JIEKTPOHHBLIX IIE€PEXO0J0B C Tpu.
NJIETHOTO YPOBHS Ha OCHOBHOHM M H3MEDEHHble B HacToAuwleH paboTe Bpewc.
Ha JXU3HH MOJIEKYJ B TPHIIJIETHOM COCTOSHHH.

HaM ynasoce nokasaTe Ha npuMepe cHCTeM OGeH3aibAeTHI -+ Hadre
aud, OGensodeunon -+ nadrasun, Gensobdenon + a-MeTHAHAPTANMH, Kap6a-
3041 + HadTaJMH M ApP., YTO NPHCYTCTBHE aKLUENTOPa HEPrHH COKpallaer
Bpems xu3uH Qocdopecunpyiouiet MOIEKyibl LOHOPAa SHEPruH *.

Tadanya |
Tpunaer- Hannuo- Tpuniaer- Damitio
JTonopnt ubift ypo- | To docd. BOJH. Axuentopst | yun ypo- | Te docd. BOAIL,
9Hepruu Beé"’:l B B CeK, f,‘(’,iﬁ‘.gﬁf‘_ SHEPruK Beg;:‘ B B Cex. ;%?xg&“
M B CM? B oM
1 |BeHaaxb- 1 |Hadranun| 21300 2,30 31000
Lerun 25200 |1,5.1072 | 26750 || 2 |Hudenun | 22800 | 4,4 34000
.2 |Bensoge- 3 |a-MeTHa-
HOH 24200 14,7-10"% | 26000 HadTaaun | 21200%* - 30500
3 |Aneroge- 4 |a-xnop-
HOH 25850 |2,3-107% | 27500 Hadrasun | 20700** 0,30 -
4 [3Tunde- :
HHJKe-
TOH —  13,7.4073 | 27500
9 |o-okcu-
6eH3anb-
nerun 24600 — 26000
6 {Bensoun | 25650 [2—4-1073 28000
7 |dudenun-
aMuH 25200%% 1,85 31000
8 |KapGason| 24480*% 7,25 29500

* BpICOTA TPHIETHOTO YPOBHUS HAM OCUOBHBIM ONPEXEARNACh N0 HOAOKEHHID MAKCINY-
M3 TIepBOit caMOA KOPOTKOBOJIHOBOH MOJOCHI CHIEKTPA GOCHOPECUEHUNH, IONYHEHHOFO
Ha CNeKTPOQOTOMETPHYECKOH YCTaHOBKe, COCTOSIHeH M3 CTEKJASHHOTO MOHOXDOMATOpa ¥
$oTOoyMHOKHTES.

** JlalHble B3ATHl H3 PaGOTH (8).

OcHoBHAsE TPYAHOCTb TPH M3MEPEHUAX COKPALIEHHSt T COCTOsJA B Co-
31aHMM AOCTaTOYHO BLICOKMX KOHUEHTDaUHH aKLUenTopa 3HEPruH; HaHBLIC-
masg AOCTYMHas HaM KOHUIEeHTPalus HadprasuHa Owuia 4-107* moafa, B e
NPHCYTCTBUH T GeH3ogeHOHa COKpaulaerca Ha 25%. Dosee moaxonsiiy
BEULECTBOM OKas3aJ/CAd X-METHJIHA(TAJUH, PaCTBOPUMOCTb KOTODOTO 3Hayi-
TEJbHO BbIIE PacTBOPUMOCTH HadTajuHa.

Ha puc. 1, @ npuBenena 3aBUCMMOCTb NOCTOSIHHOH BPEMEHH 3aTyXalns
ocdopecuenunu Gensodenona 0T KOHUEHTpauuu x-MetusaHadraauna. Be-

* Coraacno npexcraBienuns, passuteiM  C. V. Basunosmm (5, 7), npu  pesouancitoi
MHIPALHH SHEPrHH IJAEKTPOHHOTO BO3OYkaenust B8 GAYOpeCHUpPYIOMMHX PacTBOPAX HMCHT
MeCTO nBa mpoilecca: 1) pe3oHalcHOe B3aUMoAeHCTBHE MEXAY MOJeKYJaMH, 3aphcamice
OT BpeMeHH; 2) ,CraTudecKoe B3aumMoldelicTMe*, OT BpeMeHH He 3asucamiee. Caexcrsicy
H3 NPEANONOKEHHS O HaJHuUH TIEPBOrO Npounecca sABASETCA BBIBOAL O COKDPAHIEHHU T aw-

* MUHeCUeHIHH BellecTBa, OTAZIOLLIEro SHEPIHIo. nOCKOJIbe TaKkoBOe HabJlonaercss B ua-

HIeM Cayyae, Mpl MOMEM TOBOPHTH O PE3OHAHCHOM B3aUMOACHCTBHH, PA3BEPTHIBAIOWEMCH B0
BPEMEHH, Memay MOJeKyJlaMH AOHOpa H aKUenTopa SHeprHH NpPH CEHCHOHIH30BaHHOMH doi-
dopecueHHH,
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ro mepedoca yCry-
BaHIOl  pocdopec.

MOJIEKYJT - noHop,
KIENTOPA SHepryy;,
\dTanuua nepeigg
*TOAOM. B Tadu, |
IepexonoB ¢ Tpy.
leif pa6oTte Bpeyg.

JbAErHA + HadTs.
HaTaMmH, Kapg,.
IePrHu COKpaliacy
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T —
' I
%o Goch. | momn"
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’ T ——
| 2,30 31000
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— 30500
0,30 —
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» OTJIOXKEHHass no OCHM OpJAWHAT, NpPOMOPpUHOHAJbHA OTHOIIEe-

REDTIIE S

0 BEPOAITHOCTH TEpenoca ¥ TyMLIELHs, PasBEPTHIBAIOMMXCH BO BPEMeElH,
¢ ncpBONAYATBION BEPOATHOCTH MEPexoia ¢ (ocopecuenToro ypoBHs
:0pa 3HEPTHH Ha HOPMaibHBIA. K3 puc. 1 BuAnO, YTO 3Ta BEJMYHHA,
..D4KTCPH3YIOUIAK OTHOCHTEJBbHYIO BCPOATHOCTb NEPeHoca 3HEPTruH, pa-

_feT JMHGHHO C YBeJHYEHHeM KOHUEHTPATa aKIEeNTopa 3HEPrHH B 06JaCTH

coenTpalui nocdexsero menbmHx 5- 107! moa/n. Hasnee sta BesuumHa
~;c7eT  ObLICTPEE, OJHAKO ONpEAeNuTb, KaKod QYHKUHEH KOHIEHTPaluuu
«oKHO OMHCATh 3TY 3aBHCHMOCTb, 3aTPYJAHHTEJ]bHO, TaK KaK TOYHOCTb OIH-
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neleeldst © B NPUCYTCTBHH CTOJb BBICOKHX KOHLEHTPauui o-MeTHjHad-
701MHA 3HAYUTEJbHO HHXE, YeM IIPH MaJblX KOHUEHTPAUHUSiX IOCJeAHEro
#CICACTBHE OXHOBPEMEHHOTO OHEHb CHJIBHOTO TYUIEHHS JIOMUHECUEHUHH
xonopa sueprun. Ha puc. 1 mpuBeleHbl TakKe 3aBHCHMOCTH BpPEMEHH 3a-
TvXanud MJIs Kap6asosa (6) m ans Oensaabieruia (8) OT KOHUEHTPaLHH
sadranlna. '

Ha puc. 2 comocraBiexo Tymenune 6eHsodenona HadTaIHHOM NPH Pas-
MUNBIX KOHUEHTpanuax wHadraauna (//) u coxpawenue = (/) B Tex xe
nacreopaX. Kornenrpauus GensodeHoHa mocTtosxna ¥ pasua 5-1072 moa/a.
[lo ocM ODAHMHAT OTJOMEHBI BEJHYHHA TYLIEHHS, OTNpenesaseMas BeJHYH-

W o1
iofit - (ra@e /o — WHTEHCHBHOCTb B OTCYTCTBHE TYWHTeAd, [ — HHTEH-
CiBIOCTb B NPUCYTCTBHM HadTaaHHa), U COKDAlLEHHE BPEMENH KH3HH Me-

Tog— 7
7acTabuabpHOro cocrosnus Gensodenoia 0-: . To o6bcrosiTenbCcTBO, YTO

TY{ICHHE DAaCTET C YBEJAYEHHEM KOHUEHTPaUMW HA()TAJHHA 3HAYHTEJBHO

- To— T
ftcTpee BEJMYMHBI ~*—— , NIOKa3bIBAET, YTO HAPAAY C NEPEHOCOM 3HEP-

rith BO3OYMAEHHA W CBA3AHHLIM C HHM TYILIEHHEM JIOMHHECUEHUHH AOHO-
N3 3HCPTHM, Pa3BEPTLIBAIOLIUMCS BO BPEMEHH, HMEET MECTO MTHOBEHHBLIH
nPOLECC TYUIEHHA HOHOPa aKLeNnTOPOM.

Habmonenne sBnenns cencuduansosanuofl Qocdopecuenuun He Orpa-
HIYMBAETCA aPOMATHYECKHMH aJbAerniaMu M KeToHamH. Panee (®) Mbl
VKa3blBaJH, YTO HE ynaercs HabmaoxaTh CeHCHOHIM30BaHHYIO (docdopec-
enunio HaTaqMHAa B NPHCYTCTBHM KapOa3o.a, HECMOTPS Ha 6./aronpust-
lo¢ PaCHOJIONEHHE HX TPHIJETHHIX YPOBHeH. DTO O0GBACHAETCA TeM, YTO
aatyxanue docdopecuesunn xap6asosa BecbMa AAHTEAbHO (T, = 7,25 cek.)
W na ee done TPysHo HabumogaTh Qochopecuenuno HadTanmHa (T, ==
=2,3 cex.). i yCTanoBJeHWS HAJIMYUS NMEPEHOCA 3HEPrHH B AAHHOM

! 927




cayqae 6o u3yyeno (GocOPOCKOMHYECKH BPeMs INOCAECBEYEHHS KapGa-
30J1a B 3aBHCHMOCTH OT KOHMUEHTDanHM HadTanauHa.

Murtepdepenunonnnlii cseToduabTp, nocraBieHubl nepen dotoymuo-
MUTeJeM, BBLACIAI NepByI0 moJsocy cnexrpa (ocdopecueHuun kapdaso.a
y 4140 A, He nepexpuIBalOLIMXCA CO COEKTPOM IHOC/JECBEYECHHS HadTaqu-
Ha. PeaysbTaThl HM3mMepeunii, npeicTaBJeHHbIE Ha DPHC. 1, moxa3wigalor,
YTO T MOCJEeCBEYeHHs Kap6a3oJsa TaKiKe yYMEHbIIAeTCA B NPHCYTCTBHH a-
uentopa 3Hepruu (Hadrtaauu). XoJ KPHBOH aHaJOrMUYeH HAOGJIOZaeMOl g
APYrHX cJayyasiX, OZHAKO BEJHYHMHA OTHOLIEHHA BEPOATHOCTH NeEpeHocs
SHEPTHH K BEPOSTHOCTH H3JYUYEHHS M JE3aKTHBALHH C TPHIJIETHOLO COCTO-
AHHS TPH OXMHaKOBOH KOHUEHTPauHu HaTaJHHa NPUOIMSHTENbHO B 3 pa-
3a GoJsiblre, YeM B CJOy4Yae apOMaTHYECKHX aJbAETHAOB H KETOHOB. Coxpa-
IeHUA BpeMeHH 3aTyxaHua Qocdopecuenunn B NPUCyTCTBHH HadTamaung
o0HapyxHuJ Takke AudeHuIaMuH, © KOTOPoro Meusiercst ot 1,85 cek. aas
ero pactsopa B cuupry + 3¢up npn —180° nmo 1,28 cex. B Tex xe ycuo-
BHAX, HO B NPUCYTCTBHH HaTasnna B KonueHTpauuu 4,3-1071 mou/..

Ias nokasaTesnbCTBa TOro, YTO B CJOy4ae CEHCHORW/IN30BaHHOH docdo-
pecueHurnd HEOOXOZMMO, YTOOBI METaCTaGHJbHBIH yPOBEHb MOJEKYJHI, OT-
Ialouel 3Hepruio, 6Ll HepreTHyecku Bble (PoCHOPECUEHTHOTO YPOBHs
aKUEenTopa, ObIM NPOLEJaHbl ONBLITH C H3MEDEeHHEeM COKPalleHHS T MoCJae-
cBedenuss OeH3H/Ia, METAaCTabHUJAbHBEIH YPOBEHb KOTOPOI'O pacmoJIoXel Ha
sbicote 19150 cM™!, B mpucyTcTBHM *-MeTHaHadTa uHa (cM. Taba. 1), Tpy
npubaBienun K pacTBOPY O€H3uJa «-METHJHa(TaluHa B KOULEHTPaluy
4,6-10t moa/n t 6Gensuaa usMensioch ¢ 4,45-10% mo 4,3-107% cex.,
YTO HEe BHIXOAHMT 3a Npedesabl 3KCIEPHMEHTaJbHBIX OIIHGOK, B TO BpeMs
kak t OensodeHoHa u3MeHSTOCH B TeX Ke ycaoBuax ¢ 4,7-107% go
3,5-1073 cex.

Hacrosiias paboTa BBINOJHAMACH NMOL JIMYHBIM DPYKOBOACTBOM aKal.
A. H. Tepenuna. ABTOD BHIpaXkaeT cepreynyio 6aaroxapuocts B. 9. Cseuw-
HHAKOBY 3a PAA LEHHBIX KDHTHYECKHX 3aMeYaHuil mnpuM  0OCYH ZeHHu
CTaTbH.

. TMoctynuno
10 XI 1954
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